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Osteogenic Factor Runx2 Marks a Subset of Leptin Receptor-Positive Cells that Sit Atop the Bone
Marrow Stromal Cell Hierarchy

FEFREE /| Abstract

Purpose:

Bone marrow mesenchymal stem and progenitor cells (BM-MSPCs) maintain homeostasis of bone tissue by
providing osteoblasts (Annu Rev Immunol 31:285-316, 2013). Although several markers have been identified for
labeling of MSPCs, these labeled cells still contain non-BM-MSPC populations. Studies have suggested that
MSPCs are observed as leptin receptor (LepR)-positive cells, whereas osteoblasts can be classified as positive for
Runx2, a master regulator for osteoblastogenesis (Dev Cell 29:340-9, 2014). On the other hand, it is known that
bone volume is increased by intermittent parathyroid hormone (1-34) [iPTH(1-34)] treatment due to accelerated
the bone formation (J Bone Miner Res 17:808,2002). However it is unclear whether the PTH anabolic effect is
exerted by mediating the BM-MSPCs. In this study, we will try to understand the questions using by genetic mice.
Method:

1. Analysis of LepR* cells in the bone marrow cavity express Runx2.

We used Runx2-GFP reporter mice, in which GFP is driven by a bacterial artificial chromosome (BAC) of Runx2
locus (J Bone Miner Res 29:1960-1969, 2014). FITC-conjugated anti-GFP antibody was used to amplify the
intensity of the GFP signal when imaging bone tissue section. After cryosections made, we analyzed the Runx2
expression in LepR* cells.

2. Analysis of LepR* cells contain Runx2-GFP'*" and Runx2-GFP- sub-population.

We used Runx2-GFP reporter mice. The bone marrow was gently flushed in L-15 FACS buffer. BM was digested
with 0.1% collagenase 1V, 0.2% Dispase and 20 U/ml DNase in HBSS. We did the cell sorting and flow
cytometry.

3. Analysis of Stromal stem cell activity in BM in enriched in LepR*Runx2-GFP'"*" population.

We used LepR-cre mice, in which Leptin Receptor (LepR) positive cells have characteristics of BM-MSCs in vivo
by fate mapping approach. (Dev Cell 29:340-9, 2014). We did CFU-F assay, Spheroid formation assay and RNA
isolation and quantitative real-time PCR.

4. Analysis of LepR*Runx-GFP'"" cells differentiate into osteoblasts through multilayered cell formation in
response to PTH-induced anabolic effects.

We generated LepR-Cre/Tomato/Runx2-GFP mice, which LepR* cells-derived osteoblasts were observed as
yellow cells. We used tamoxifen-administered iOsx/Tomato/Runx2-GFP mice, which mature osteoblasts express
both iOsx/Tomato and Runx2-GFP. We also generated iOsx/Tomato/Col1(2.3)-GFP mice, which Col1(2.3)-GFP
was a marker of mature osteoblasts. We made cryosections by these three kinds mice.

Results:

1. Runx2 is heterogeneously expressed in the LepR* BM stromal cell population.

2. Stem cell activity is enriched in the Runx2-GFPlow sub-population of LepR* cells.

3. LepR*Runx2-GFP'*" cells differentiate into osteoblasts through multilayered cell formation in response to PTH
anabolic effects.

4. LepR*Runx2-GFP'" cell-derived multilayered cells differentiate into mature osteoblasts with increasing
expression of Osterix and type | collagen a.

Conclusion:

Runx2 is weakly expressed in the LepR* population without osteoblastic commitment, and the
LepR*Runx2-GFP'¥ stromal cells sit atop the BM stromal hierarchy.

REFR IR B ZEF 2005/01/12



